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* NOTICES * ' ' 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the surface-discontinuity test equipment 

which inspects the defect of the surfaces, such as a wafer or a liquid crystal glass substrate. 

[0002] 

[Description of the Prior Art] The liquid crystal glass substrate shown in drawin g 9 forms the resist 3 patternized 
through the membrane formation layer 2 on the substrate 1 which generally consists of a glass plate. However, in 
the photograph lithography process line, when the resist applied to the substrate surface had adhesion of thickness 
unevenness or dust etc., it had become the cause which defects, such as poor line breadth of the pattern after 
etching and a pinhole in a pattern, produce. 

[0003] Moreover, the liquid crystal panel substrate after resist development can be divided into the even portion A 
on a resist residual membrane, the even portion B without a resist, and three portions of the side C of the level 
difference among both as shown in drawing 9 (a). However, when Side C was normal, for example, when the defect 

had arisen on Side C to forming a ramp like drawin g 9 (b), a ramp like drawin g 9 (c) was formed. Therefore, carrying 
out total inspection of the existence of the above-mentioned defect to the liquid crystal glass substrate before 
etching was usually performed. 

[0004] It is indicated by JP,7-27709,A about the surface-discontinuity test equipment suitable for each defective 
detection mentioned above. Below, drawing 9 - drawing 12 are used and explained. The equipment shown in drawin g 
10 shows surface-discontinuity test equipment equipped with the 1st observation method and the 2nd observation 
method of mentioning later. The 1 st observation method observes the flux of light reflected regularly with the wafer 
or the liquid crystal glass substrate (analyte is called hereafter.) 4. The optical system which can perform this 
observation is explained in full detail below. 

[0005] He has the halogen lamp 6 and the condensing lens 7 through the heat absorbing filter 8, and is trying to 
change the light from a halogen lamp 6 into a lamp house 5 at the parallel flux of light. Two or more interference 
filters and one pipe for white light lighting (not shown) are stored in the rotation holder 9, and a desired interference 
filter can be inserted into an optical path by rotating by the motor which is not illustrating this. The flux of light from 
an interference filter is made into the secondary light source by which intensity distribution were equalized through 
a condenser lens 10, and a fiber bundle 11, the diffusion board 12 and drawing 13. The diffusion board 12 is installed 
in the focal location of a collimator lens 14 through a half mirror 15, and the flux of light reflected by the half mirror 
15 turns into the parallel flux of light by the collimator lens 14, and it can be made to carry out vertical incidence of 
it to the analyte 4 laid under the collimator lens 1 4. In addition, what Is the degree the 1 st of the whole analyte 
surface or a rate or the pages which were carried out is visible is used for the path of a collimator lens 14 by one 
inspection. 

[0006] Next, in order to observe the flux of light reflected by analyte 4, CCD17 to which image formation of the 
image of the analyte 4 surface is carried out with the image formation lens 16 and the image formation lens 16 is 
formed in the focal location of a collimator lens 14 through the half mirror 15. Below, actuation of the above- 
mentioned configuration Is explained. After changing Into narrow-band light the white light which carried out 
outgoing radiation from a lamp house 6 with the interference filter of the rotation holder 9, it reflects by the half 
mirror 15, and the flux of light which led to the fiber bundle 1 1, irradiated the diffusion board 12, and came out of the 
diffusion board 12 is made into the parallel flux of light by the collimator lens 14. and Illuminates analyte 4. 
Converging by the collimator lens 14. the flux of light reflected by analyte 4 passes a half mirror 15, and ties the 
image of analyte 4 on the image pick-up side of CCD 17 with the Image formation lens 16. Therefore, the thickness 
unevenness of analyte 4 is observed as an interference fringe. 

[0007] It is made for the 2nd observation method to approach in parallel with the surface of analyte 4, the flux of 
light is irradiated, and dust, a blemish, etc. on analyte 4 are detected by the scattered light. The optical system 
which can perform this observation is explained below. The white light bunch from the halogen lamp which is not 
Illustrated Inside and the lamp house 18 possessing a heat absorbing filter and a condenser lens is led to the Rhine 
lighting section 20 through a fiber bundle 1 9. The Rhine lighting section 20 makes the flux of light which carried out 
outgoing radiation the shape of a thin sheet, and enables it to illuminate it in parallel with the surface of analyte 4 
from a fiber bundle 1 9. 

[0008] Below, actuation of the above-mentioned configuration is explained. Converging by the collimator lens 14, the 
scattered light from the analyte 4 illuminated in the Rhine lighting section 20 passes a half mirror 1 5. and Image 
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formation is carried out on the image pick-up side of CCD1 7 with the image formation lens 16. Therefore, dust, a 
blemish, etc. on analyte 4 are detected by the scattered tight. 

[0009] The equipment shown in drawin g 1 1 shows surface-discontinuity test equipment equipped with the 3rd 
observation method which observes the difference in the diffracted light. The optical system which can perform this 
observation is explained in full detail below. The light of the light source by which incidence is carried out to a fiber 
bundle 1 1 and which is not illustrated is the same with having used for the 1 st and 2nd observation methods 
mentioned above, and the outgoing radiation end face of this fiber bundle 1 1 is installed in the location which it is 
not on the optical axis of the collimator lens 14 on a backside [ a collimator lens 14 ] focal plane. This outgoing 
radiation end face is the angle theta 0 of the lighting center light to the optical axis of a collimator lens 14. It 
enables it to set it as arbitration. A gap with analyte 4 is given moderately and a collimator lens 14 installs it while 
making it the optical axis become perpendicular to analyte 4. 

[0010] Below, actuation of the above-mentioned configuration is explained. It is made the parallel flux of light by the 
collimator lens 14, and the flux of light which carried out outgoing radiation from the fiber bundle 1 1 is the incident 
angle theta 0. Analyte 4 is illuminated. The flux of light reflected regularly by analyte 4 is again converged on a 
convergent point 21 through a collimator lens 14. The scattered lights directed by the drawing middle point line 
which carried out outgoing radiation perpendicularly from analyte 4 are collected by the collimator lens 1 4, and carry 
out image formation to CCD 17 through the image formation lens 16 of an after that side focus, namely, the outgoing 
radiation edge of the fiber bundle 1 1 which draws the illumination light — the optical axis of a collimator lens 14 to 
angle theta 0 only — the diffracted light from analyte 4 is observed by setting it as the removed location. Therefore, 
the difference in the configuration of the cross section (C of drawing 9 (a)) of the turbulence or the resist level 
difference of the period of the resist pattern on analyte 4 is observable with the difference in the diffracted light. 
[0011] The equipment shown in drawing 12 shows surface-discontinuity test equipment equipped with the 4th 
observation method detected by the difference in the scattered light. The optical system which can perform this 
observation is explained in full detail below. The light of the light source by which incidence is carried out to a fiber 
bundle 1 1 and which is not illustrated is the same with having used for the 1st and 2nd observation methods 
mentioned above, and the half mirror 15 for reflecting the flux of light in a collimator lens 14 is installed in the 
outgoing radiation end face of this fiber bundle 1 1 in the diffusion board 22 located near the backside [ a collimator 
lens 14 ] focus, and the backside. In the core of this diffusion board 22. on the optical axis of a collimator lens 14, 
the shield 24 which does not let the light of a slightly large path pass is formed, and the circular ring-like light 
source section consists of entrance pupils of the image formation lens 23 in a backside focal location. A half mirror 
15 is installed so that the flux of light which came out of the above-mentioned light source section may be made 
into the angle of 45 degrees to the optical axis of a collimator lens 14, and the flux of light reflected by the half 
mirror 1 5 turns into the parallel flux of light by the collimator lens 1 4, and it illuminates analyte 4. It is made to carry 
out image formation of the specular reflection light from the analyte 4 which penetrated the collimator lens 14 and 
the half mirror 15 on the diffusion board 22 and the shield 25 in a location [ **** ] as a circular ring-like image. A 
shield 25 interrupts the light which carries out incidence to the outside of the image formation lens 23, and enables 
it to pass only the light which reaches the image formation side of CCD 17 through the image formation lens 23. 
[0012] Below, actuation of the above-mentioned configuration is explained. Since a shield 22 is in the center section 
of the light source section, incidence of the specular reflection light from analyte 4 is not carried out to the image 
formation lens 23. but only the scattered light near the specular reflection light carries out incidence of it to the 
image formation lens 23. and image formation is carried out on the image pick-up side of CCD 17. That is, the 
scattered light near the specular reflection light is observable by using the image formation lens 23 and the diffusion 
board 22 which covered only the portion [ **** ] with the shield 24. Therefore, the difference in the configuration of 
the cross section (C of drawing 9 (a)) of the resist level difference on analyte 4 is detectable with the difference in 
the scattered light. 

[0013] As mentioned above, since only the portion which all are uniform luminance mostly and has a defect in it 
becomes bright or dark, the picturized image extracts it by the image processing, and obtains the class and location 
of a defect. Moreover, the feature of this equipment is the ability to observe a comparatively big visual field on the 
same conditions also in which observation method. That is, the illumination light is performed to the flux of light on 
which the whole visual field surface is illuminated by the same incident angle, and it reflects or diffracts and 
observation is also scattered at an angle equal from the whole visual field surface. Therefore, an image becomes 
simple as mentioned above and an image processing becomes easy. 
[0014] 

[Problem(s) to be Solved by the Invention] However, analyte, for example, a liquid crystal glass substrate, is in the 
orientation further enlarged with improvement in technology from about [ which is the conventional typical 
magnitude ] 500mmx600mm. When it corresponds to enlargement of the above-mentioned analyte by the Prior art, 
some troubles shown below occur. 

[0015] The point that there is a limit is mentioned to the magnitude of an observation visual field the 1st. Although 
the field of an observation visual field was decided by magnitude of a collimator lens, since manufacture of the 
collimator lens more than the diameter phi of 400mm was difficult, it was usually quadrisecting and observing one 
analyte conventionally. Therefore, since it must correspond to enlargement of the analyte mentioned above by the 
increment in the number of partitions, the tact time of inspection becomes long. 

[0016] A point with 2nd difficult aberration amendment of a collimator lens is mentioned. In the usual optical system, 
although two or more sorts of lenses are used as a group lens and aberration amendment is performed, supposing it 
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uses a big lens, it may be taken into consideration that it is very difficult to restrict 't'* material upwards and to join. 
Moreover, when a single lens is used as a collimator lens, in order to make a spool mold distort the image of a visual 
field periphery, coordinate acquisition of the defect on a two-dimensional plane is made difficult. 
[001 7] The point which equipment itself enlarges is mentioned to the 3rd. Since aberration would increase rapidly if 
the focal distance of a collimator lens is recklessly made small, a certain amount of focal distance had to be secured 
as much as possible. However since it leads to making equipment itself large in the height direction as it is. that the 
installation of the equipment which became large-sized etc. will be limited can take into consideration easily 
extending an observation visual field, where analyte is placed horizontally. 

[0018] The purpose of this invention offers the surface-discontinuity test equipment which can respond also to 
enlargement of analyte, without having been made in view of the actual condition mentioned above, and enlarging 
equipment itself. 
[0019] 

[Means for Solving the Problem] Invention of claim 1 makes light drawn from the light source and the light source 
the shape of Rhine, and is an angle theta 0. A lighting means arranged so that the analyte surface may be 
illuminated, It is an angle theta 0 in order to picturize specular reflection light from the analyte surface by lighting 
means. The 1st image pick-up means arranged in a location. The 2nd image pick-up means arranged in a 
perpendicular location to analyte in order to picturize the diffracted light from the analyte surface by lighting means. 
The 3rd image pick-up means arranged in a location of an angle theta 1 (thetaO <thetal) in order to picturize the 
scattered light from the analyte surface by lighting means. It is characterized by providing the lighting means and 
1st, 2nd, and 3rd image pick-up means, an analyte migration means to which analyte is moved relatively, a control 
means which controls an analyte migration means, and an image-processing means to process image data picturized 
with the 1st. 2nd, and 3rd image pick-up means. 

[0020] Invention of claim 2 makes light drawn from the light source and the light source the shape of Rhine, and is 
an angle theta 0. The 1st, the 2nd, and the 3rd lighting means which have been arranged so that the analyte surface 
may be illuminated. It is an angle theta 0 in order to picturize specular reflection light from the analyte surface by 
the 1st lighting means. The 1st image pick-up means arranged in a location, The 2nd image pick-up means arranged 
in a perpendicular Ideation to analyte in order to picturize the diffracted light from the analyte surface by the 2nd 
lighting means. The 3rd image pick-up means arranged in a location of an angle theta 1 (thetaO <thetal) in order to 
picturize the scattered light from the analyte surface by the 3rd lighting means. It is characterized by providing the 
1st, 2nd, and 3rd lighting means and 1st, 2nd, and 3rd image pick-up means, an analyte migration means to which 
analyte is moved relatively, a control means which controls an analyte migration means, and an image-processing 
means to process image data picturized with the 1 st, 2nd, and 3rd image pick-up means. 

[0021] Invention of claim 3 makes light of a lighting means and a lighting means the shape of Rhine, and is an angle 
theta 0. The 1 st collimator lens arranged so that the analyte surface may be illuminated. Since light reflected 
regularly on the analyte surface is condensed, it is an angle theta 0. The 2nd collimator lens arranged in a location. 
An image pick-up means arranged in order to picturize light which passed the 2nd collimator lens. It is characterized 
by providing a lighting means and an image pick-up means, an analyte migration means to which analyte is moved 
relatively, a control means which controls an analyte migration means, and an image-processing means to process 
image data picturized with an image pick-up means. 
[0022] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained below using drawing. 
(Gestalt of implementation of the 1st invention) What changed the 1st [ which uses and explains drawing 1 thru/or 
drawing 4 below ] observation method which explained the gestalt of implementation of the 1st invention in drawin g 
10 , and a part of optical system is used. 

[0023] The light source and optical system for lighting which were shown by drawing 10 are connected to the 
lighting section 30 shown in drawin g 1 , and the interference filter and lens which carry out narrow-band 
Guanghua of the flux of light from a lamp house, and a fiber bundle are used for the optical system for lighting at the 
light source for this lighting, using the lamp house which equipped the interior with the halogen lamp, the heat 
absorbing filter, and the condensing lens. 

[0024] The lighting section 30 of the A- A cross section of draw ing 1 shown in drawing 2 is the incident angle theta 
0 to analyte 31. The analyte 31 surface is illuminated and it consists of the Rhine lighting section 32 and a 
cylindrical lens 33. Moreover, the Rhine lighting section 32 shown in drawing 2 is what constituted 2 ********s of 
end faces of the fiber bundle 34 mentioned above in the shape of a straight line, and arranges a cylindrical lens 33 in 
the location estranged in parallel with this end face. 

[0025] It is an angle theta 0 about the image pick-up section 35 which is the 1st image pick-up means in the 
location which countered the lighting section 30 mentioned above. It arranges. The image pick-up section 35 is 
constituted by the rod-lens array 36 and the linear image sensors 37, and the rod-lens array 36 can carry out image 
formation of the actual size image of the field of the shape of a straight line of the illuminated analyte 31 on the 

linear image sensors 37. 

[0026] Drawing 3 is the block diagram having shown the configuration which can perform control of surface- 
discontinuity test equipment and an image processing. Image I/F40 for transmitting the image picturized with the 
drive circuit 39 which synchronized with the stage control section 38. and the linear image sensors 37 is connected 
to the linear image sensors 37. The image processing system 41 is connected to image I/F40 which reconfigurates 
the image picturized one line at a time. It connects with the host computer 42, and an image processing system 41 



http://www4.ipclljpo.gojp/cgi-bin/tran.web.cgi_eije 



2004/03/05 



4/5 ^—iy 



processes the^nputted image by control of a host computer 42, extracts the defect of thickness unevenness. dust, 
etc., and enables it to transmit data, such as the class, a number a location, and area, to a host computer 42. 
[0027] Moreover, the monitor TV 43 for displaying an inspection image and a processing image and the image 
storage 44 which saves an inspection image and a processing image if needed are connected to an image processing 
system 41. The stage control section 38. the optical-system control section 46. and the substrate transfer-control 
section 47 have connected this sequencer 45 connected to the host computer 42. 

[0028] The above-mentioned stage control section 38 is for controlling the migration stage which adsorbed and 
supported the analyte 31 shown in drawin g 1 and which is not illustrated, and its positioning device, and the optical- 
system control section 46 is for controlling the quantity of light of the rotation holder 9 of an interference filter, and 
a halogen lamp 6 shown in d rawin g 10 . Moreover, the substrate transfer-control section 47 is for controlling the 
conveyance section which takes out one analyte 31 at a time from a stocker, lays on said migration stage, and 
returns the analyte 31 after inspection to a stocker from this stage and which is not illustrated. Furthermore, the 
keyboard 49 which directs a menu required for the monitor TV 48 and test equipment with which a menu screen is 
displayed, and the memory 50 which can save verification conditions (a setup of optical system, the control-surface 
product, conditions of an image processing, etc.), inspection data. etc. for every class of analyte have connected 
with a host computer 42. 

[0029] Subsequently, actuation of the surface-discontinuity test equipment which consists of a configuration 
mentioned above is explained below. If an operator directs initiation of inspection with the class of analyte 31 from a 
keyboard 49, out of the verification condition beforehand saved in memory 50, the conditions of the corresponding 
analyte 31 will be read into a host computer 42, and a setup of an interference filter and the quantity of light will be 
performed by the optical-system control section 46 through a sequencer 45. 

[0030] Next, the analyte 31 of the 1st sheet is taken out and conveyed from the stocker which is not illustrated, and 
it is laid on a migration stage. A migration stage moves analyte 31 in the direction which intersects perpendicularly 
with the image pick-up section 35 with constant speed, picturizes the image of every one line with the linear image 
sensors 37 by the image pick-up section 35 which synchronizes with it. and transmits this image data to image 
I/F40. After the complete scan of analyte 31 is completed, the inspection image 51 of the analyte 31 transmitted to 
an image processing system 41 from image I/F40 constitutes the image with which only the portion 53 of thickness 
unevenness became bright at the uniform dark portion of the thickness of analyte 31 including the edge 52 of 
analyte as shown in drawin g 4 . An image processing system 41 extracts only the portion 53 of thickness 
unevenness only for an inspection zone 54 from this image through ejection, shade amendment, binarization 
processing, etc. with masking, and transmits data, such as that location and area, to a host computer 42. A host 
computer 42 collates thickness unevenness, its number, etc. with the acceptance standard included in said 
verification condition, and Judges the quality of analyte 31. 

[0031] The analyte 31 which inspection ended is classified into a quality by the conveyance section from a migration 
stage, is transmitted to a stocker [ finishing / inspection ], and ends inspection of one analyte. In the above 
actuation, instead of moving analyte 31, the lighting section 30 and the image pick-up section 35 can be moved, the 
analyte 31 whole surface can be scanned, and same processing can be performed. Moreover, when the width efface 
of analyte 31 is larger than the length of the lighting section 30 and the image pick-up section 35, the whole analyte 
surface is covered by the scan of multiple times. Moreover, the lighting section and the image pick-up section to 
construct [ two or more ] are arranged, and the width of face of analyte 31 is covered. 

Drawin g 5 shows the sectional side elevation of the detecting element of the surface-discontinuity test equipment 
of the gestalt of implementation of the 2nd invention. (Gestalt of implementation of the 2nd invention) The lighting 
section 30 which is equipped with the optical system corresponding to the 1st, 3rd, and 4th observation method, and 
has been arranged to one place is the incident angle theta 0. Analyte 31 is illuminated. It constitutes so that it can 
picturize to coincidence by 2nd image pick-up section 35a which has arranged the reflected light from analyte 31 at 
a different angle, 1 st image pick-up section 35b, and 3rd image pick-up section 35c. In addition, like the 
configuration stated with the gestalt of implementation of the 1st invention, since the 2nd, 1st, and 3rd image pick- 
up section 35a, 35b, and 35c is constituted by the rod-lens arrays 36a, 36b, and 36c and the linear image sensors 
37a, 37b, and 37c, it gives the same sign to the same member, and omits explanation. 

[0032] The optical system corresponding to the 1 st observation method is an angle theta 0 so that the light 
reflected regularly from the lighting section 30 and analyte 31 can be observed. It constitutes from the 1st Image 
pick-up section 35b arranged by having. The optical system corresponding to the 3rd observation method is with the 
lighting section 30 and 2nd image pick-up section 35a perpendicularly arranged to analyte 31, and it is constituted 
so that analyte 31 can be observed by the diffracted light. The optical system corresponding to the 4th observation 
method is an angle theta 0 so that the lighting section 30 and analyte 31 can be observed by the scattered light 
near the specular reflection light. It constitutes from the 3rd image pick-up section 35c set as a slightly different 
angle theta 1 (thetaO <theta1). 

[0033] Actuation by the above-mentioned configuration is performed like the gestalt of implementation of the 1st 
invention based on the block diagram shown in drawin g 3 . According to the gestalt of implementation of this 2nd 
invention, three kinds of observation methods can be performed, the thickness unevenness of analyte, and 
turbulence of the period of a resist pattern and the difference in the configuration of the side of a resist level 
difference can be detected, and an inspection screen can be obtained to coincidence. 

[0034] The configuration which installs two or more lighting sections as a modification, and sets the image pick-up 
section to one is also possible, and as the lighting section is fixed, the angle of the one image pick-up section is 
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controlled suitably and it is made to change, it is two, the lighting section and the image pick-up section, and it is 
also possible to enforce the 1st thru/or 4th observation method. 

Drawin g 6 is what showed the sectional side elevation of the detecting element of the surface-discontinuity test 
equipment of the gestalt of implementation of the 3rd invention, (Gestalt of implementation of the 3rd invention) It 
has the optical system corresponding to the 1st, 3rd, and 4th. observation method. 2nd lighting section 30a, 1st 
lighting section 30b. 3rd lighting section 30c. and 2nd image pick-up section 35a. 1 st 35b and 3rd 35c It divides and 
installs in three places separately, respectively, and it constitutes so that it can ptcturize to coincidence in the 2nd. 
1st, and 3rd image pick-up sections 35a, 35b, and 35c arranged to each. In addition, the same sign is given to the 
1st and the same member as the gestalt of implementation of the 2nd invention, and explanation is omitted. 
[0035] The optical system corresponding to the 1st observation method is an angle theta 0 so that the light 
reflected regularly by 2nd lighting section 30a and analyte 31 can be observed. It constitutes from the 2nd image 
pick-up section 35a arranged by having. The optical system corresponding to the 3rd observation method Is with 1 st 
lighting section 30b and 1st image pick-up section 35b perpendicularly arranged to analyte 31, and it is constituted 
so that analyte 31 can be observed by the diffracted light. The optical system corresponding to the 4th observation 
method is an angle theta 0 so that 3rd lighting section 30c and analyte 31 can be observed by the scattered light 
near the specular reflection light. It constitutes from the 3rd image pick-up section 35c set as a slightly different 
angle theta 1 (thetaO <thetal). 

[0036] The actuation about the above-mentioned configuration is the same as that of the gestalt of implementation 
of the 2nd invention. According to the gestalt of implementation of this 3rd invention, the quantity of light of the 
optimal lighting, an angle, a wavelength range, etc. can be set up for every lighting section, and each image pick-up 
section can also be arranged easily. Moreover, there is an advantage which can perform each observation method 
independently. In addition, if whenever [ incident angle / of the lighting section ] is set as about 90 degrees and the 
image pick-up section is installed in the perpendicular direction to analyte, observation by the scattered light 
corresponding to the 2nd observation method is also possible. 

(Gestalt of implementation of the 4th invention) Below, it explains in full detail using the appearance perspective 
diagram of the detecting element of the surface-discontinuity test equipment of the gestalt of implementation of the 
4th invention and the A-A cross section of drawin g 7 shown in drawin g 8 shown in drawing 7 . In addition, a same 
sign is given to the 1st thru/or the same member as the gestalt of the 3rd operation, and explanation is omitted. 
[0037] The gestalt of implementation of the 4th invention is the lighting section 55 which is equipped with the 
optical system corresponding to the 1 st observation method, and has the light source whenever [ incident angle ] to 
analyte theta 0 It is an angle theta 0 to the location which countered the lighting section 55 in the image pick-up 
section 56 which observes the light which has arranged in the location and was reflected regularly by analyte 31. It 
is made to incline and arranges. In the image pick-up section 56. it has the image formation lens 58 arranged in the 
front face of the Rhine image sensors 57 of a contraction mold, and the Rhine image sensors 57. Collimator lenses 
59 and 60 are carrying out the configuration started at two planes parallel to the optical axis of the spherical lens 
with which the whole surface consists of a plane, respectively, and are arranged respectively at the lighting section 
55 and the image pick-up section 56. 

[0038] Actuation of the above-mentioned configuration is explained below. The diffused flux of light which came out 
of the light source is made into the parallel flux of light by the collimator lens 59. and carries out Rhine lighting of 
the analyte 31. By the collimator lens 60, incidence of the flux of light reflected by analyte 31 is carried out to the 
image formation lens 58, and Image formation of the Image of analyte 31 is carried out on the image pick-up side of 
the Rhine image sensors 57 with the image formation lens 58. Therefore, in the gestalt of implementation of this 
invention, there is an advantage which can choose an image pick-up scale factor by changing the focal distance of 
an image formation lens. 

[0039] Moreover, unlike a Prior art. since distortion by the collimator lens is one dimension, amendment of a 
coordinate becomes easy. As other modifications, It is also possible by changing suitably the angle of the lighting 
section and the image pick-up section to perform the 2nd other than the 1st observation method thru/or the 4th 
observation method. Moreover, collimator lenses 59 and 60 can also aim at an improvement of image formation 
properties (distortion etc.) as a plastic lens of the aspheric surface instead of the spherical surface. In addition, in 
the gestalt of all operations, the further miniaturization can be attained by using an LED array as Rhine lighting. 
[0040] 

[Effect of the Invention] According to this invention, the surface-discontinuity test equipment which can respond to 
enlargement of analyte can be offered as mentioned above. 



[Translation done.] 
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